Resting tension was maintained between 400 and 600 mg. Oxygen tensions between 0 and 100 mm Hg were obtained by mixing gases from two stock tanks, one containing 95 % NZ and 5 %# CO2 ; the other, 15 CT0 02 , 80 % NP , and 5 7;; CO2 . The gas mixture was allowed to bubble vigorously from the bottom of the 50-ml tissue bath. Higher oxygen tensions, up to 675 mm Hg, were obtained by using commercial 95 Yo 02 and 5 o/o COP . Oxygen tension in the bath solution was monitored directly by means of a Beckman model 160 physiological gas analyzer and oxygen macroelectrode system, the output of which was recorded simultaneously with muscle tension by the Grass polygraph.
The electrode was calibrated using the gas combination from the stock tanks, each of which had been analyzed by means of a modified Haldane-Henderson apparatus. Oxygen tension was calculated in terms of mm Hg using the existing barometric pressure and a constant water vapor pressure of 40 mm Hg. The tank containing 95 YO Nz and 5 % CO2 contained no detectable 02 ; this gas is referred to in this study as having < 1 mm Hg PO:!, the lowest PO:! detectable by our analyzer. In a few instances a Leeds and Northrup miniature pH electrode was placed directly in the tissue bath. Continuous recordings indicated that there were no measurable fluctuations of pH of the bath during any changes made in oxygen tension.
The rate of change in mechanical tension was computed by measuring the time in minutes from the beginning of the recorded Pop change to the point where 63 % of the maximal mechanical tension change had taken place. The term %me constant" is used to describe this period. Epinephrine (Adrenalin Chloride Solution, Parke, Davis & Co.) was diluted from stock solution each day and kept on ice. A constant volume (0.5 ml) of this agent was added directly to the 50-ml bath.
RESULTS
When a strip of rabbit aorta is placed in a bath of warm PSS and stretched to a rest tension of approximately 600 mg, it undergoes a gradual stress relaxation during which it loses about 100 mg tension over a 30-to 60-min period. Neither this rate of relaxation nor the subsequent equilibrated resting tension is influenced by the POT over a range of < 1 to 675 mm Hg.
Effect of Po2 on steady-state tension development in response to e@zephrine. Figure 1 is a plot of data accumulated from aortas from 28 rabbits and shows a direct relationship between PO? in the bathing solution and the mechanical tension developed by a muscle strip in response to epinephrine ( l-3 pg/liter).
The tension values represent the tension reached by the tissue after exposure to the designated Pop for 15-30 min, when a steady state had been reached, and are expressed in terms of percent of a control tension developed by the tissue in response to the same concentration of epinephrine at Paz = 100 mm Hg. This PO:! was chosen for the control responses since it approximates the highest Po2 present under physiological conditions.
An elevation of the Pas to values as high as 675 mm Hg produced only about 10 to 15 % increase over that attained at 100 mm Hg (Fig. 2) .
Effect of POT on rate of change of active tension. Figure 2  illustrates the change in mechanical tension as a result of lowering the PO 2. Aortic strips were stimulated with epinephrine ( l-3 pg/liter) in the presence of PO:! = 100 mm Hg. After a steady state of tension had developed, the Po2 of the PSS was reduced rapidly by changing the composition of the aerating gas mixture. depicted in this figure the Paz had been reduced from 100 mm Hg to a new stable value; epinephrine (l-3 pg/liter) was added to the bath 1.5 min before the end of the 15-min period of hypoxia and the response of the muscle to epinephrine quickly reached a steady state. Oxygen tension was then increased to 100 mm Hg. The time constants for the recovery of mechanical tension associated with the increased PO* (Table 2) were 2.3 ( ~0.1) min or less after hypoxic levels >5 mm Hg PO:!. After a hypoxic period of 5 mm Hg or less, however, recovery time was considerably longer (5.5 (~tO.2) min). Second, the effects of the duration of hypoxia on recovery of contractility are illustrated in Fig. 4 and the data are summarized in long as PO:! is maintained above 5 mm Hg, the time constant of recovery is less than 4 min, even after hypoxic periods as long as 60 min. After 30-60 min of 5 mm Hg POT or less the time constant of recovery was markedly prolonged.
However, recovery from 60 min of this severe hypoxia was usually complete within 30 min and did not affect subsequent testing.
A game of "autoregulation" was played (Fig. 5) , in which oxygen tension was changed from 100 mm Hg stepwise down to < 1 mm Hg and returned stepwise to 100 mm Hg (bottom part of Fig. 5 ). The associated changes in mechanical tension are recorded in the upper part of Fig. 5 . This again demonstrates the dependency of tension development upon Paz, as well as the complete reversibility of the contractility after the diminished response during severe hypoxia ( < 1 mm Hg). It becomes apparent from this procedure that the contractile tension in response to epinephrine can be controlled to some extent simply by regulating the PO:! in the bath.
DISCUSSION
Our findings show that in the physiological range low PO* is associated with diminished contractility and that contractility returns to normal when control levels of PO:! are re-established. This interpretation based on a metabolic requirement for oxygen implies that the anaerobic or Embden-Meyerhof pathway is not able to replace the efficient energy production possible via oxidative means. This is not entirely expected since there are reports (7, 10) which suggest that much of the energy production in vascular smooth muscle may be by anaerobic means. One would have predicted from these reports that the absence of oxygen would not place such severe limitations on contractili ty. However, the current observations suggest that vascular smooth muscle contractility is largely dependent upon aerobic high-energy phosphate production. Other evidence indicating the presence of an oxidative pathway has been supplied by the isolation of specific enzymes involved in Krebs cycle (6). In addition, work in our own laboratory has demonstrated that lactate and pyruvate can serve as substrates for energy production for muscle contraction, (2).
